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Claim 

Manufacture of semiconductor chips wherein 

multiple top electrodes are formed on the top face of a mother board containing multiple 
boards, as well as formation of the bottom face multiple bottom electrodes conductive to each of 
the top electrodes; x " " '* 

multiple elements are mounted on the top face of the mother board and each element and 
each of the aforementioned top electrodes are electrically connected; 

a sealing mother cap with multiple depressions formed on the bottom face is affixed onto 
the aforementioned mother board so as to seal each element in each depression; and 

after this, the mother board and the sealing mother cap are cut apart for each element. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a method for manufacturing chip-type electronic 
components. Specifically, for instance, it pertains to a method for manufacturing chip-type 
electronic components comprised by sealing elements such as ICs or elastic surface wave devices 
in a package. 

Prior art 

A compact seal type package used at present is a package (51) with leads such as illustrated 
in Figure 9. This is comprised by mounting an element on the top face of a board (53) to the bottom 
face of which multiple leads (52) are attached thus electrically conducting the element with the 
leads (52); and. by covering a cap (54) on the board (53), the element is sealed in a package (55) 
comprised of the board (53) and the cap (54). Then, to package this electronic component onto a 
circuit board (56), the leads (52) are placed on top of electrodes (57) of the circuit board (56), and 
the leads (52) and the electrodes (57) are soldered (58) together. 

On an electronic component with this structure, since soldering is relatively often used to 
connect leads and electrodes on the circuit board, there is a problem that variation in solder amount 
causes variation in the high frequency characteristics of the element. Further, since the positions at 
which the leads are attached to the board are not very precise, automatic packaging is difficult. 

Japanese Kokai Patent Application No. Hei 2[1990]-87557 discloses a leadless package 
and its manufacturing method, wherein a surface electrode formed on the surface of a board is used 
as an electrode for external connection without using leads. Figure 10 illustrates a step of this 
manufacturing method. In this manufacturing method, on the top and the bottom faces of a mother 



board (61) containing multiple boards, multiple top electrodes and bottom electrodes are 
respectively provided; each of the top and bottom electrodes is allowed to conduct by means of a 
through hole (62) on the mother board (61); multiple elements (63) are mounted on this mother 
board (61) and wire bonding is applied between top electrodes and elements (63); after that, as 
illustrated in Figure 10, a cap (64) is placed on top of each of the elements (63) one to one so as to 
seal each element (63) inside the cap (64); then the^pother board (61) is cut ; for each element; 
thereby chip-type electronic components are manufactured. 

The work of putting one cap each onto each of the elements and bonding each of the caps is 
troublesome in the manufacturing process; and the manufacturing efficiency is low. 

Problem to be solved by the invention 

The present invention was developed considering the aforementioned drawbacks of the 
prior art. The objective is, in the manufacture of electronic components, to improve the 
manufacturing efficiency by covering multiple elements with caps all at once. 

Means to solve the problem 

The manufacture of semiconductor chips according to the present invention is 
characterized in that multiple top electrodes are formed on the top face of a mother board 
containing multiple boards, as well as formation on the bottom face of multiple bottom electrodes 
conductive to each of the top electrodes; multiple elements are mounted on the top face of a mother 
board and each element and each of the aforementioned top electrodes are electrically connected; a 
sealing mother cap with multiple depressions formed on the bottom face is affixed onto the 
aforementioned mother board so as to seal each element in each depression; and after this, the 
mother board and the sealing mother cap are cut apart for each element. 

Operation 

In the present invention, after mounting multiple elements on top of a mother board that 
will be cut into multiple boards, a sealing mother cap having multiple depressions on the bottom 
face and that will be cut into multiple caps is placed on the board; thereby each element is sealed in 
each of the depressions. Therefore, multiple elements can be sealed all at once, and the work of 
putting each cap onto each of multiple elements one by one after mounting the elements on a 
mother board as in the prior art can be eliminated. As a result, the manufacturing efficiency of 
chip-type electronic components will improve further. 



Application example 

Next, an application example of the present invention will be explained in detail based on 
the attached figures. 

A mother board (1) is formed by laminating multiple green sheets; and for instance, is 
manufactured as follows: first, the raw material is prepared by adding additives to ceramic powder 
such as SiOa-BaO-AlaC^, which is calcinated and then.ground, and mixed with a binder resin, 
plasticizer or the like after grinding. Then, a green sheet is formed by a doctor blade method or the 
like. Multiple green sheets are laminated, and the green sheets are pressed at a temperature of 
50-100°C with an added pressure of 150-250 kgf, and thereby a pre -baked mother board (1) is 
obtained. Then, with a value controlled NC drill, NC punch, or the like, multiple piercing holes (2) 
are made through the mother board (1). After this, on the top face of the mother board (1), a 
conductive paste such as a Cu system paste is printed, and a top pattern electrode (3) such as 
illustrated in Figure 1(a) is formed. This top pattern electrode (3) has a pattern wherein multiple 
top electrodes (5) are placed continuously so that when the mother board (1) is cut into individual 
boards (4), each part will become a top electrode (5) (see Figure 6) of the board (4). In the same 
manner, conductive paste is printed on the bottom face of the mother board (1), and a ring-shaped 
bottom pattern electrode (6) such as is illustrated in Figure 1(b) is formed. This bottom pattern 
electrode (6) also has a pattern wherein multiple bottom electrodes (7) are placed continuously so 
that when the mother board (1) is cut, each part will become a bottom electrode (7) (see Figure 7) 
of the board (4). Furthermore, conductive paste is printed on the inner circumferential face of each 
piercing hole (2) of the mother board (1) so that a through hole (8) is formed. Naturally, the top 
pattern electrode (3) and the bottom pattern electrode (6) on the faces of the mother board (1) are 
electrically inter-conductive through the through hole (8). After this, both the mother board (1) and 
the conductive paste are concurrently baked in a non-oxidizing atmosphere at a temperature of 
950-1000°C^and thereby the mother board (1) is completed. The example illustrated in Figure 1(a) 
and (b) is a mother board (1) yielding 9 boards. Finally, it is cut apart at the broken lines into 
individual boards (4). 

The sealing mother cap (9) has dimensions that are about the same as those of the mother 
board (1); and on the bottom face, multiple depressions 10 are provided. The sealing mother cap 
(9) illustrated in Figure 2 (a) is also one that yields 9 caps. It is eventually cut apart at the broken 
lines, and a depression (10) is placed in the middle of the part that will be one cap surrounded by 
the broken lines. This sealing mother cap (9) is manufactured, as illustrated in Figure 2(b), by 
laminating and pressing a green sheet (12) with multiple piercing holes (11) made by punching or 
the like and a green sheet (13) without any holes, so as to form depressions (10) on the bottom face; 
and the laminated green sheets are then baked. 
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The mother board (1) manufactured as described above is fed to the packaging step of the 
elements (14) with the mother board (1) as the work size without cutting. First, Au-plating is 
applied to the top and bottom pattern electrodes (3) and (6) of the mother board (1) and the through 
holes (8). Then, as illustrated in Figure 3, in the middle locations between four through holes (8), 
all elements (14) are mounted; and by die-bonding, each element (14) and the top pattern electrode 
(3) are bonded with wires (15). Incidentally, an element (14) and top electrQde may also be 
bump-connected using a bump provided on the bottom face of the element. 

After this, as illustrated in Figure 4, from the top of elements (14) to the top of the mother 
board (1), the sealing mother cap (9) is placed, containing each element (14) in a depression (10). 
Using an adhesive or the like, the bottom face of the sealing mother cap (9) is bonded to the top 
face of the mother board (1), and an element (14) is sealed in each depression (10) air-tight. After 
completing the sealing, both the mother board (1) and the sealing mother cap (9) are cut with a 
dicing saw along the dashed line C-C as illustrated in Figure 4 (or the broken lines in Figures 1 and 
2); thereby multiple chip-type electronic components (16) such as illustrated in Figure 5 will be 
obtained. That is, as illustrated in Figure 6, the mother board (1) will be separated into each of the 
boards (4); and at the same time, the sealing mother cap (9) will be separated into each of the caps 
(17). Thereby, an element (14) will be sealed in the package (18) comprised of the board (4) and 
the cap (17). Further, the top pattern electrodes (3) and the bottom pattern electrodes (8) will be 
respectively cut into the top electrodes (5) and the bottom electrodes (7) such as illustrated in 
Figures 6 and 7. Furthermore, a through hole (8) will be divided into four parts, and become side 
electrodes (19) formed at the corner parts of the board (4). 

The chip-type electronic components (16) manufactured as described above are leadless. 
Without using leads, they will be directly connected with solder (22) to the electrodes (21) of a 
circuit board (20) as illustrated in Figure 8. Therefore, unlike a case using leads, occurrence of 
floating capacky at the junction part between the leads and the board can be prevented, as well as 
prevention of variation of wiring impedance depending on the length of the lead; and consequently, 
the high frequency characteristics can be good. 

Further, since no leads are used and the component is made into a chip component, it can 
be taped and fed into an automatic packaging machine or the like, and thus it is also suitable for 
automatic packaging. Besides, this chip-type electronic component (16) has perpendicular edges 
(24) at four corners. In this manner, if perpendicular edges (24) are provided at two corners or 
more, rotation in the emboss can be prevented at the time of taping. 

Further, as each cap (17) is installed onto each board (4) by cutting the sealing mother cap 
(9) affixed onto the mother board ( 1 ), the work of installing each cap ( 1 7) on to an element ( 1 4) one 
by one is eliminated; thus the manufacturing process will be simpler. 
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In the aforementioned application example, as a means to allow a top electrode and a 
bottom electrode to be conductive with each other, a through hole is used. However, other than this 
method, a top electrode and bottom electrode can be made conductive by means of a layer-built 
electrode or the like. 

Effect of the invention - ; 

According to the present invention, the complicated work of putting a cap onto each 
element one by one after mounting elements on a mother board as required in the prior art can be 
eliminated; and instead, multiple elements can be sealed all at once. As a result of this, chip-type 
electronic components with small variation in high frequency characteristics and which are also 
suitable for automatic packaging can be manufactured more efficiently. 

Brief description of the figures 

Figure 1(a) and (b) and Figure 4 are explanatory diagrams illustrating the manufacture of 
an application example of the present invention. Figure 1(a) and (b) show a top view and a bottom 
view of a mother board. Figure 2 (a) and (b) show a bottom view and a partially broken enlarged 
cross-sectional view of the sealing mother cap. Figure 3 is a cross-sectional view illustrating a state 
wherein elements are mounted on the mother board. Figure 4 is a cross-sectional view illustrating 
a state wherein the elements are sealed in depressions by laminating the sealing mother cap. 
Figure 5 is an oblique view of a chip-type electronic component manufactured in the 
aforementioned method. Figure 6 is an exploded oblique view of the same chip-type electronic 
component. Figure 7 is a bottom view of the same chip-type electronic component. Figure 8 is an 
oblique view illustrating a state wherein the same chip-type electronic component is packaged on a 
circuit board. Figure 9 is a cross-sectional view illustrating a package with leads of the prior art and 
its packaging state. Figure 10 is a partially broken front view illustrating a step of the method for 
manufacturing a chip-type electronic component of another example in the prior art. 

Explanation of symbols 
1 Mother board 

4 Board 

5 Top electrode 

7 Bottom electrode 

9 Sealing mother cap 

10 Depression 
14 Element 
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Figure 1 



Key: 1 Mother board 



Figure 2 



Key: 9 Seating mother cap 
10 Depression 



Key: 14 Element 
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Figure 5 



Key: 4 Board 



Key: 5 Top electrode 
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(57>Abstract . 

PURPOSE: To enable a plurality of devices to be capped at a time by 
mounting a plurality of devices on a mother board which is to be cut Into a 



plurality of boards and then by covering the board with a seating mother cap 
which has a plurality of recesses in the bottom and is to be out into a 
plurality of caps to seal devices In the respective recess. 
CONSTITUTION: Top and bottom pattern electrodes 3, 6 and through holes 
8 of a mother board 1 are Air-plated, where each devloe 14 is mounted at 
the medium position of four through holes 8 and bonded: this device 14 is 
bonded to a top pattern electrode 3 with wires 15. Thereafter, devices 14 
are placed in the respective recesses 10 by covering the the mother board 
1 from above the devices 14 with a sealing mother cap 9, thereby 
hermetically encapsulating the devices 14 in the recesses 10. After seating 
is completed, the mother board 1 and the sealing mother cap 9 are cut by a 
dioing saw into a plurality of chip-type electronic components. 
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